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Abstract of JP1 1031035 
PROBLEM TO BE SOLVED: To provide an 
optical bus which is reduced in cost and the 
signal processor which is made small-sized 
and lowered in cost by using the optical bus for 
parallel signal transmission. 
SOLUTION: Signal lights having 2-bit width 
are projected by couples of light emitting 
elements 16-1 A and 16-1B...16-4A and 16-4B 
on signal light incidence parts 12-1 to 12-4. 
Signal lights of every two bits of the 2-bit signal 
lights made incident from the signal light 
incidence parts 12-1 to 12-4 are branched into 
four, which are photodetected by couples of 
photodetecting elements 17-1 a and 17-1b...17- 
4a and 17-4b provided at parts of four signal 
light projection parts 13-1 to 13-4 which are 
put in partial charge of projection of signal 
lights by bits. 
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(57) [MiKj] 

«©«3t3R^l 6_i A, 1 6_l 

B ; • ■ ; 1 6_4 A, 1 6_4 B7i*t>. ^2 tf h<7) 
e>V hi|iS$^Ofl^3tS. 'Sli^Jt AltSP 1 2_1~1 
2_4l=lRlltTai»U fi-«#3tAI*aJ1 2_1 ~1 2 
_4A^6AS^Lfc«■2 e-y KDM^Jt®. «tf-y hS© 
<i^3t«^-*i-?*v4oic»iS$ii-r, 4oa)e^3tdBlt 
ai 3_1 ~1 3_4-ttv^**l(0. hSOft^Jt 

7_1 a, 1 7_1 b ; • ■ ; 1 7_4a, 1 7_4 b 




(;•OL^ra£5lJWI::aJl^■r■i>s «»<D«^3feail*eBi:. 

©ms^s^j-af •5Sl5«•l=ISlA^^:>-^■«*(43t^m^A<1S» 

S^L. LrSaiE<i#3tAltSB7!)>e)AI*Lfc<i^ 
tSS]$ofl|#3t$ASt-r'&1S#5l&A9^iiii^J:i;i»@#j<£ 

lzot^•ca6?lJWl-AS^-r -se^TtAStspi:. ts»e-y h 

m^-iKSISi^ti^, fIaHS«:ir@^**t-CHiriefi#3tA 
l*g|JA^c>AltLfc«^Jt«)eS$ffidit/<X, fcJ:l/Wr 

«-^3taist^A<fliriB3fc/<;^<D^^jtA»tsi5ir'&e-v 

•r -5 Ial»««fl)K«#3t Ajlt4i3&<*!rlH3lfc^ <^ a><i#5t ffl 
«:|z3S:l#-r4lHlgSS«3tl#i*«a(iS-r'S^ <!: *!t#»i:-r 

[0001] 
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[0 0 0 2] 

[«£3t(0)ftffi] @:^m^««l5]% (VLSI) (DM%I= 

x«ji-e»<«-r-57'-^i/<x7i?-K (vif-/-K-K) 1= 

<bic J: y a65iJ^b$ji«)'6 c <!: ic J; y a£5>J/<xa>l!iff)lS 

5>J/«xa)Kitf^Sl=J:o-C«i|®$4i-l>Ci:tft'5, * 
f=, afe5lJ/<XfilfflBE«<DSffiJ*<bfz<l:-5may-('X (E 
Ml :Electromagnet ic Interf 
e r e n c e) (DrSMi,iy:^7-J*<D9&m&mf^±i=.*iL 

[0 0 0 3] ^tc. j<£ii«A<^iSl=i£JSLT#r 
[0 0 0 4] crofl|JJi:Pp^S*<gaiL365i]/<X<01lif^SE 

i/x■TAl>^3tl^»ttfl^«fflt^«ci:A<fillt*ttrl^ 
wimm^mmm^^^ iscoi, pp. 201 

~202Jl-V>irH. Tomimuro et al. , 
"Packaging Technology for 
Optical Interconnects", I 

EEE Tokyo No. 33 pp. 81~86, 

1 994JI l=IBK*♦l■CL^«al=. i^XT-J^ommPi^ 

(C J: y«>57S)BfliA<aig**tTt^«. 
[0 0 0 5] 

4 1 04 2-^^i^fflJz(*. Sil. m®lt©«Jfe/S3fe-r/< 
-ei*. *4l tt©lalKS«AMb2l'to+ifc«^3tl*. mm 



(2) 



(3) 
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^M(aa^*?i**<fT'S45*i,r-r'<Ta)ia]KS«*<jfe^W 

f(= J: y fi^Jt A<tkaf <5 C i: 1= J: y 7^— ^ (DicBl^a 

[0 0 0 6] |°ISSSffifflSP^05-r-^iE3l<D<te<DRtS 
A<> ItMBSe 1 -1 9 6 2 1 0•§•^^l-BB^$^l-Ct^ 

mm'^lz^ y«fi8S*lf=3tK$^LriilKS«ft1$3t^ 

wi=jS^-r-6^ST?**„ cro^s-eiiv i^/>''e.*-& 

«(=±-C<7)lslK'-t?- KIH^ mSWlc^i^-r -5 C t ii<V # 

[0 0 0 7] 3t»itt3Sai: UT. !|#IBSF8-1 5 

5 3 9 ^ffiA!>!t*B8^F 8 - 5 8 5 24^aA<tS3B$*VCl^-5 

*<, c*t,&l*t^•ri^t.tta^*^■^^aa<ost^^^^ (Si 

^) SS^LTfcy. tzt^lt. !t#BBiF8-5 8 5 2^ 
«t?l*4Aim-r*t*i:. -4clB3SSELTL*-5J:a'S 

*©Tfft«o 3 i=tta-r*i(=**-r-5««A<i^«i= 

[0 0 0 8] c*i&<OlfflH««3fr'S¥l9:i: Lr, 
httOJt/^XOJtisailSrtl::, Alt Lfc<i#3t* ffiftfT 



it Lfcl^BBV 2-41 042 ^<iimo^ 3 lc|ilKS«© 
»A<BS$*i'5Ci:A<JS<. $fc. i^BBBSei-l 9 6 
2 1 0^^ffi(DJ:3lcSIJfe/S3fcx/W;^<©3t^Mfia 

$tl 3 «»ro«/J^3t^*^ * ffl t^ -5 Ztlzjz^). h 
H*3t/ 1= te it -6 jtx ©fiJfflSI!!^ ^ 3ts-r i» 

S3ia-r-litg8![<DM^3feiiiK*<!£;^S-C-&.Sfc«>. 
i'-h«5t/<^*<!e>Si:<?y, gaA<*S<bU *fc. 
iaa#*?-«**!es>Si:-r-5®9rt#t^fc«!). 3Xh7-:y^ 

1= ^s: •& <!: 3 Raa/ttfs^-r 

[0 0 0 9] *«Bjii. ±iB^i8i=«gi^. m^watfije 

-So 

[O O 1 o] 

[8l(li$«d^t--&f=«>a>^l9:] ±BBS6<}$31nK-r«:«:IK 
BJOJtAxi*. ■(l-^3t<De»^ti35fe/<X(cfcur. 
(1_1) KDe<y hti$^oii#3tA<C*i& 

(1_2) KDe-:/ h1i^»0ll#3lfcj!)<w*tt» 

(1_3) <i#3tAStSPA^'bA*JLfc1t»e-y hroii^ 

[0 0 1 1] *«B^©3t/<xtts itjR^iKsmz^y, fi 

(Dmmmizss,tz>'j. ^mm^^tti^&xtm^^mm 
mti,'&miififji<. □xhfl)««^b*<Be>*t«o 
[0 0 12] ^tz. ±vimifjimf&^i^fi^om^m 
snails 
(2_i ) 

(2_2) «»e-y hoif-y nasi*o<i^**ta«-r 



(4) 
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(2__3) is»e*y hoe^v hi|is*i*o{i^3t/»<c*i?> 

asA^ Alt Lfcfi-^3fea)efii *a 5 <x 
(2_4) ±iHiEiffig«*. ft#*aiit3S$*-r^[Hi£S 

fi«0. -ea)<l-^5tailtiS;b<3t/^xa)m^3feAS*a5l::=& 
[0 0 1 3] *^Bj<D{i^fliSSBli. 1 oo^iHi-^ 

[0 0 14] 

[0 0 1 5] 01 TM*. -^(7)01 <D«t*rp]* X*ft. at* 

[Rl«YW. ittfflfcSie)5:*iBi$z«ii:LrKM-r«o c 
cizii. V- h5K(7>?t/<xi o/)<fiiiLt)ttrfcy. ^<7) 

V-hJ|^7t/<A1 0 0). 0 1 (7>£fflO<7>a5^J^fZ. 4oa>ii 
^5feAStaPl 2_1 , 1 2_2, 1 2_3, 1 2_4A< 

mm^tixi^^o *ii^3tA«SPi 2_i, 1 2_2, 
1 2_3, 1 2__4ic(*. *ra)«3t^^i 6„1 

A, 1 6_1 B ; 1 6_2A, 1 6_2 B ; 1 6_3 
A, 1 6_3B ; 1 6_4A, 1 B _A Bii<^7L'^tlX 
l^i>o i/— htft5fe/<A1 OO. 0 1 a)^«ij<Dg|55^ 

IC. *a63t^^1 6_1 A, 1 6_1 B, 1 6_2A, 
16_2B, 16_3A, 16_3B, 16_4A, 1 
6_4Brc«JCLrft3tm»lK6Pl 4 (H2#ra) 3£»<J^ 
f&iUfiXl^io htt3t/^Xl OCD. S 1 <7):& 

fill(/>fi»»IC. 4 0(Z>M#3tttiStaJ1 3_1, 1 3_2, 
1 3_3, 1 3_4A<^^^fiE$*Lrt^*o *fi^«;ai«sp 



13_1, 1 3_2, 1 3_3, 1 3_4(Z|*, » 
(DS^m^l 7_1 a, 1 7_1 b ; 1 7__2a, 1 7 
__2b;17__3a, 17_3b;17_4a, 1 7_ 

4 b^<<i^^tlTt>^o 

[0 0 1 6] #e^*A«aJl 2_1 , 1 2_2. 12 
_3, 1 2_4|C|*. ^-n(D^^m=F^ 6_1 A, 1 
6_1 B ; 1 6__2A, 1 6_2 B ; 1 6_3A, 1 6 
_3B ; 1 6_4 A, 1 6_4B;{)^&. $2 tf*V HCOe 

6_1 A, 16_2A, 16_3A, 16_4A/l^t>CD 

s^5t (ii^^JBEA<tai-r*) ^ifie-v hom^^t 

L. *fc«5t^^1 6_1 B, 1 6_2B, 1 6_3 

B, 1 e_4Bt^ib(om^ift (m^^wtBtv^-t^) * 

[0 O 1 7] «.ii-^3feaittaJl 3__1 , 1 3_2, 13 
_2, 1 3_4l*. «a>a5t*^1 7_1 a, 1 7 
_1 b ; 1 7_2a, 1 7_2 b ; 1 7_3a, 1 7_ 
3 b ; 1 7_4 a, 1 7_4 blCl^ltT. #2 e*V hCO 

1 4tt. ii-^ptAStSPI 2_1 , 1 2_2, 1 2_3, 
1 2_4/»^&AStLfc2 tf*y ha>e*v hi|SSl#o«#3t 

(D3*)0#e*y hofi"^3t^. 4o<Dii^5taiStspi 3 

_1, 1 3_2, 1 3_3, 1 3_4CD5*»OC^•^*t;£)^ 

■r^»»irja»f Lrifi]*^t)1=!:«*fi*^«^1 5 (132 
#iB) /)<aa^^U Lr{i^3tAltSPl 2_ 

1, 1 2_2, 1 2_3, 1 2_4;!)^6AtJL/=fi-^3t 
SffiPaWlc4 0fz»aiJLr4-o<0«#3tUiS*ai 3_ 

1, 1 3_2, 1 3_3, 1 3_4|Cffi]7j>>t>1^*t(7)r* 

fc^o -c-c% ia2(:i^f ?t^»iisfflji 4*«^-r*a 

»<D*fi3t**^l Sicli. fg#3tUiS*BPl 3_1, 1 
,3_2, 1 3_3, 1 3_4fC«l6Lr§^1 , 2, 
3, 4;!)<ft$tT.rfc^y. ffiJ:^fil31 lc^-r<t^3tAStaJ 

1 2__4rizm^h>*itz. Tiae^y hffl<Dfg3tm^i 6_ 

4Bic»is-r*5tm»i«»i 4-ett. -t<Dii#*AS*9 
1 2_4/)Nt>AStLfcfi^3t*. S3lz5j^-rj:5[c. S 
#1 -4A<#**T.f:im<i3t^*^1 5-t*t-€--*l(zS46t) 

*tfc*iRiic^*t-e*iffl»fu fi-^5tai«spi 3_i, 1 

3_2, 1 3_3, 1 3_4<Z>. Ti4e»> ha>fi#3tO 

att^^^Sf ^sp^ssiSLr. S3fe^^i 7_i b, 

1 7_2 b, 1 7_3 b, 1 7_4 b ^ti^tliZl&liti^t^ 

■eric 

[0 0 1 8] fSi. g| 1 fc^f 1 oli. 4 0(7>:^p 
42 -/-y-x u> > h t L < I* 4 o(©|ilKS«icfflix t>*t'5 
t<7>-^i&y. c:a>fraf)ca>3t/<xi 0-ei*. c4x&4o 
(0:^n -fe *>-9-x > h t L < (± 4 oa>[Hll&afi(rai6 
Lr. ^*i^;h,4o<;)^l-^3feAlta5i 2_i, 1 2_ 

2, 1 2_3, 1 2_4. 4 0(7)<1^3taiS*SB 1 3_ 
1, 1 3_2, 1 3_3, 1 3_4. .4«<D«3t«^1 



6_1 A, 16_1B;16_2A, 1 6_2 B ; 1 6 
_3A, 1 6_3B ; 1 6_4A, 1 6_4 B. tiJiif 
4*KDS3t«^1 7_1 a, 1 7_1 b ; 1 7_2a, 
1 7_2 b ; 1 7_3a, 1 7_3 b ; 1 7_4a, 1 
7_4 bA<ffi^&4irt^-&. 

[0 0 1 9] HI IC^-rSE3t^^ 1 6_1 A, 1 6_1 
B, 1 6_2A, 16_2B, 16_3A, 1 6_3 
B, 1 6_4A, 1 6_4 B^-tl-f'^lA^&aiSt^tirit 

01 i=*-rx^iajizffiSii-r*Jt^r-&y. y 
jtm»ttfipi 4i-A»**i-fc<t#*i*, H3 

If OS/- h!Rjt/N*7> 1 Ort-e±SS*S«ay)gLJS:A<€,1i 
■^JtmataPl 3_1 , 1 3_2, 1 3_3, 1 3_4's 

[0 0 2 0] HI lC*r<fc5l=. <l#3tASta51 

2_1, 1 2_2, 1 2_3, 1 2_4IC<ix.e.*tfcfi 
^3RiKAffl®f63t3|5^1 6_1 A, 1 6_2A, 1 6_ 
3 A, 1 6_4 AA^e,aitt^4xfc(i#3tl*. 3tm»i8SC 
1 4<DtS»(0m<4Jt^^^1 5<C<fcy#4*<D3fe«8l c 

(Sl«9) I=»«J**ls «#3tffi«aJ1 3_1, 1 3_ 

2, 1 3_3, 1 3_4IC{ix.P.*tfcS3tm^1 7_1 

a, 17_2a, 17_3a, 1 7 _4 a l=«)^A* * 
♦l-So m-^Jt AltaP 1 2_1 , 1 2_2, 1 2_ 

3, 1 2_4lc|Bie&*i.f=«#^l*Bffla>«3t3R^l 6 

_1 B, 16_2B, 16_3B, 1 6_4 BA>?)aiSt 

1 5f=J:y«-4*©Jt«!1 d <t# 

itaiitSBl 3_1 , 1 3_2, 1 3_3, 1 3_4IZ{ig 

iee>4xfcajt^^1 7_1 b, 17_2b, 1 7_3 

b, 1 7_4 bl=a)^A**Jh.*„ 

[002 1 ] H4(*, AW<i^5t*<z$s:^ia]ic(4sr*t 
^C<AStLfc«^l::j3lt4. 3t^«-i«g»CD*(a3t^m^ 
i:AS*11^3t©;«./-K-:/ hfiBirtDllft^^-rSSH. H 
sr*. ASt«#3t*<z«i^|S|-7^'±Xfflill=tl«-r*t*4. 

o-cAitufcig^icfcMts, 3ts«>tegp<omia3t!^m^ 
614. AStm#3tA<z*ai^ia):^^xfflin=fi[ar*i«4io 

[0022] ^;K-:/ h 1 b ^g-fi-^ 

3tUll*Wl3_1, 1 3_2, 1 3_3. 1 3_4l=|6l 
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l::fcl^T^,, =&aj:*3»l*9~l TCfcy. Alt{i-^3tA< 
ZW:SlSllc(4S-r*lA<fc-3-Ct,€-fi-^Jtai»SP1 3_ 
1, 1 3_2, 1 3_3, 1 3_4l=|6lAx5<g^jt<D3t 
fi(7)3E<bl*i!>'StV fitor. S-S5tife^1 7_1 a, 1 
7_1 b, 17_2a, 17_2b, 17_3a, 17 
_3b, 17_4a, 1 7_4 bT?g3t**t*3tS©« 

[0 0 2 3] 0 71*. A*t<i^3tA<Y$ai:^ia]ic{aM-r*i 

/d:<AltLfc«$l=fcMt-S. 3t*»itt«|5©mi43t^*?- 

i:ASt<i^3t<0X;K-> Kagi:OBI«6*^-r«iC0. H 

814. AI*«^jtA<Y**:&[«o:^^xfl!ii=(aa-r*t$t.-3 
rA«Lfc«^lcj3l+-5. jt^^ttwomttit^m^i: 

A#*<i^3tO;».'-K-y K4S<«:«)||«^3^-r^xCH. 09 
14. A«(i#3tA<. Y$6:^|ni^-f:>-xffl!llz(4S-r*t^t 
oTAS*Lfc«^l=fcMt^. jtm»(fiSPfl)^i45t^^^ 

[0 0 2 4] z:Llz^.-rmvlt. Alt«^3tA<YfS:SlRl 
I=tt1ir*t**i:rt. AS*<t^Jt©X7H-v h 1 b(c^ 

S-ft#3fet±i#tSPl 3_1 , 1 3_2, 1 3_ 
3, 1 3_4lC[R|lt-CHfiT-r-5. miiiti^mTI 5 0)11 

»i=«)$-r-5jt«s<©a (aj*») 149-1 n?i&y. # 

fi#ftai«ai1 3_1 , 1 3_2, 1 3_3, 1 3_4 

iciajAx 5 <t^3ta)3tfirosib(4'>^ctv f=fc' LASt(i# 
3tOYW:&ia]«)ftsr4xicllLri4. EiTicittB^-r-5<fc 

[0025] 010. 011 fcj:l/01 214. -e^V-? 
2 e-v KOe-v Hl$^oAStfi#3tA<Ytt:&lSllz 

AStlt^it A< Y t6:SiSi xffllicft Sfti* t. -3 r Alt 

JS-r4x$to-CA«LfclS^lcfclt-5. 5tm»i««P<0* 

[0 0 2 6] 2 e-y KDe-> Hii$tOAI*<i^5t*<Y 
tt:&I»ll=^lft-r*i*l#oTAI*-r-5i:. 01 1, 01 2 

r=*-r*5i=. #e'y ha)<t#iti4. (i#3tiii«tfip i 3 

_1, 1 3_2, 1 3_3, 1 3_4IZfclNrYtt:^|fil 

^^ffit?l4xffi^lallzot^TWJS^^ll4fil»•c^g<. ccdy 

9ii^\6KDmzS Lr ASt«#Jfe©ifl[iB^f>ftS*3S«|-r« 
;i<!:l4:Sfi(Dll^fi[fB-ei4tt«ifi<l^^T?fcy. *•5t^l4 
«-«^3tailtSS1 3_1 , 1 3_2, 1 3_3, 1 3_ 

4* u>Xtti=»fiJE-r«c:ti=j:y. Yttsisj/^rofliA^ 

«:eHr*l*<fcoTt*S3t«^1 7_1 a, 1 7_1 

b, 17_2a, 17_2b, 17_3a, 1 7_3 
b, 17_4a, 1 7_4 blzji^3t^AS**-&«.;ii: 



(6) 
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[0 0 2 7] <i^3tA«SH 2_1 , 1 2_2, 

1 2_3, 1 2_4ffl!lCD=&-34a)«5tS^ 1 6_1 A, 
1 6_1 B ; 1 6_2A, 1 6_2 B ; 1 6_3 A, 1 
6_3B;16_4A, A & _A 

-<±l=JI^«L-fiLrll»U «#JtttlltfiP1 3_1. 
1 3_2, 1 3_2, 1 3_4f5(D#— «<DS3t^?-1 
7_1 a, 1 7_1 b ; 1 7_2a, 1 7_2 b ; 1 7 
_3a, 17_3b;17_4a, 1 7_4 b ^-ttt-P 
ttra-TU-f-hlrHJfiEL-lSL-Cll^-r^i:. ffi^^SSE 
A, Blzfclt-5itl^,!:fi^^iSEBlzj3ltS3t«i:a)(4a 

[0 0 2 8] C(D<i:3l=:4:^l&}^flS<Ojfc/^X1 Oli. i& 

^itAWSPI 2_1 , 1 2_2, 1 2_3, 1 2_4A^ 

-E-*t-?*i4 0l=»tt*1*-C. 40©©#3tai«Wl 3_ 

1, 1 3_2, 1 3_3, 1 3_4^;a-P*t<D> ^S-bf-y 
h S(D«#3t«) th#t S^J'fi-r -SSP^-I^ |6) -5 1 0 T- 

a&-sf=i6. 1 oo^aii^Ki 1 1?8 e<v KD<i-§-se 
[0 0 2 9] ^tc. :$.m^m^&<r>^f^^^ oommm. 

U^— Sfcfcyj?* I mmtDPMMA (7K'J^^"fUU— 
wfl*. 3tej5IJllcPMMA$jifflLfcfc«). 

fl>3tx— 4'/<:^i o-e-t<J!)«lJt**Lrt^*A<. SHSi= 
I*. c:fl)3t7^-^/\*xi 03|Ei*:$^afc«tfi^a-C, 

[0 0 3 0] H 2 icsi-r3tffi«k»ittam 4i*. -iaA<i 

OOA<mANf>JEf-5^a<D^<45t^^T-l 5A^P.1llfiE*4^ 
■C*jy, ^tiHi-^Kl 1 t-{*(::JKfie3F*trCN*o C<D 

j:3^fmtt3te^m^i 5©m$y-c«ifigLf=3tem»ttaj 
1 4*i/-htta)3t/<xi oi=<tyat?izi*T*4«>s*ffl 

^-CDS^JnSSL, PMMAA<+»lzj#lt-5;gJSl= 
[003 1 ] *fc. 2|5:§lffi}^ffi-T?li. ftjtm^i: L-r# 

1 4i=A»u *iE»ttai 4-e:eto&*ifc4ofl>*fii 

[zm^%^^iSLir^. ^<Ot^. Jtm^i-iRfiPi 41*. ^ 
h«ft**lfc«#Jt(D. 3tJlE»l«aJ1 4lCil|jiLfci* 



OJtIf— A«)**$l*4 0OA<mi&y. «-<i^3tai« 
SIS13_1, 1 3_2, 1 3_3, 1 3_4l=Sjaf* 

3feaii^-*t-f tL± 1 o%jarticiR*«>„ 

[0 0 3 2] ^fr. AilM^Kl 1 (D^&iSI«ll%SI* 1 

somm-eftu. ^(DAiBS^Ki 1 <7>. m^mst^ 

13_1, 1 3_2, 1 3_3, 1 3_4A<JK)S3F*lfc 
SP»©S$l*8 0mmr-ft-5. *fc. *ia3t^^^1 5 

fl)aa>«#«ffii*±o. 2)ei?»fiE**irj3y. c*t(= 
.fey. s-^i-^itaittasi 3_i , i 3_2, i 3_3, 

1 3_4t?a)3t<75i£*<yA<±o. 6mm(rjqis.e>*vn^ 

■So «^3ttlJ#*fi|51 3_1 , 1 3_2, 1 3_ 

3, 1 3_4l={i;l&*lfc. <i^3gj»A©SJtm7-1 7 
_1 a, 17_2a, 17_3a, 17_4a<!:. <t# 
mSEBOSJt^^l 7_1 b, 17_2b, 1 7_3 
b, 1 7_4 b tOraPHI*. -ttl-ftt. 1. 5mmSS 
t?fc-5fctf). 1S^3^ttAtffi^^!BtBi:fl)T*l*«:<. 

[0 0 3 3] IS1 31*. :*:«IS(Dffi#«iagS®-*J6 

S^asOOIZli, S«:5 10i:. 4«C(7>|11KS«5 2 
ot. 4tt«)3t/<xi oi:A<^|^e,*^-Ct^i>, 
«5 2 0l=. ft-«<D«3t^T-*JJ:t;«— J^OSJt*^ 
(01 3t?l*. 1 J*fl>*3tm^1 6_1 A, 1 6_1 B 
fc<fel/1 j^<7>S3tm^1 7_1 A, 1 7_1 Bro^Ss* 

st%m^^ 6_i A, 1 6_i Bmni^i^aitittfti^m^^ 
mziBntsi±^m^o)±^'(>. sstm^i 7_i a, i 

7_b §|-CS3t Lfc11#Jt7!(<fi^-r •5«#lcS^ < «^ 

mm^fftjio. VLSI ^a>%?-E)esitei 523 

[0 0 3 4] ^^-e. #3t/<xi o<©. ^—no^iftm 
?-i=j^iqi Lf=ffi^3^A»asi=i*. B 2 izm-r^HLOimm 

BS*^«>'5:'53teJe»*ftffl5A<}^fiE**LTtjys 4«t<DI5lKS 
«5 2 0^D■5*><Dt^■r4^<^>IelKS«O-3^a>S63t^T■J!)^ 
e>mm^*t. 3t/<xi 0<0«#3tAS*SBI=ASt**i.fc# 

2 e-y h<0\£v h«*l*oe#JfeT?ft-3Tt,. 3t/<X 1 
0(D. 4tt<D|51KS«5 2 0±r05«-4oa)fi-l-5taiS* 

-5W»(=ea**t.. ■?-*i&4«tfl)iHiKs«5 2o*r<D 

«it*^l=Alf$*t-5o 
[0 0 3 5] C«)<fe5l=. C<O01 3l-3J-r«^fllSS 

a<D«^. 1 -D«)*aii#Kt?#2 e>y hofi^^eai 

-rSate/^XI 0*4t!cfflt^fct(7)t?*■i>fc«), *»»f-V 

f=. 3t/<;^.i oi=AltLfc«#3t«, 1S«a)«^3tailt 
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[0 0 3 63 (Sj. *S^J6}^ffi«)3te/<X1 0 4 0«) 

T?tJ:<, l|-r-5l::'fi^3fcAStSI5A^e>A#tLfc«»e-v 
[0 0 3 7]H14li. HI (3*-r3t/<X(D5tm»iK8P 
«^3t2 3©A*I*. htt©*aS^»2 1 ©±ffi 

SIC. Kl^ffi*w•r■5m^a^t^ig^2 4*<^K^*^^-ct^ 

-5. CO*ffi3t^3R^2 4l=J:y. e#Jt2 3l*S»& 

*ifc4oa):^iS]icsitL. «iticMic«-iK3?*i-s„ ^tiHt 
•^K2 1 ©jteaisasssi* 1 s omm. ^<Di^mm^& 
2 1 0). la*L^^c^^i■^5talt^spA<^KfiE*:tlfcSP«•a)S 

*l*8 0mmT?ft*o *fcmia3feS^2 4 Offi(0M#« 

jtii±o. 1 a-rjK^*4x-cfcy. w*ticj:ym^3tai 

■C-a&*fc4(), 1i#^iS^tAi:«'§-m»tBi:<D^^I*)Ei:<. 
[0 0 3 8] HI 51*. HI 4l=5i-rmffi3t^*^*<» 
£Wr-53t/^XCDS4^Hl?&-l>. HI 5l=*-r3t/<;^3 

01*. ii^3t*eia-r<5«tt«)=i7'B3 i i. -c-ti&a) 

□ 1 Ho L^Pir-Saaro^z^-v KJ13 2<tA<35 
s:icjfi|g**vct^-5o ca)3t/<;^3 o(D. Hi sco^fli 
(DSB»i±pgstt<ofliigswL-c*5y. ^-ojpgsrosiJ^ 

l=. «-3TB3 1 l=«^3fe$Ai*-*-.Sf=«6«)M^3tAS* 
aS3 3*<^^fiK^■CL^«„ S-lt-^JtAltSPS 3(*. COH 
1 5<D±^A^e>1i^3ta3AS*Sait-5o #3 7'a3 1 ^ 
*l-eti©Tffil=l*. Hi 4l=*-r<fc5ft. <i#3t*S9t 

-r-smiajt^^^ (hi s ic(*Hjr-a-r) amftstttix 
fc y . t^■r^lA^ro^i#AS^ap 3 3 A<ASt 

t. -tOASt^i^Jfel*. 3t/^X3 0«>. H1 5l=4tHl-C 
[003 9] c<D||J6}^fiSlc3i-rj:5lc. *«BJ«)/<X 

I*. «»lB«*s^3fc«lJt^^BA■cl^rtJ:t^o 

[0 0 4 0] 

jtm^ttKu* y . s^jtAWfiPA^s. Alt Lfc«i»e'v 



X KDig^<bA<He.*t-l>o AltLf=1i^3fel*. it 

^»iiSKi=<fcy5tiiic{i-^3feaiifSBicis)Axafc«). se* 
(0'>- ^•«fl)ife/^;^lc^J^^•c«I^SL3tllA<->- KOM-Si: 
C « C t icj: y 3tfiJffla*A<«t^i: 3 MS 

[0041] $fc. ifem^iRSnicitjswmiaat^m^s 

JKfiBU CiKC,mfiit^SR^©lSl#l=J:y3t««)3tiSfi 
[0 0 4 2] $&!=. *«BJ^=**3t/<X^ffll^rfl^^ 

**ifcii#«iasa-c-i*. *iim^K^^a«JiL^c< 
•cta£?'jej3iA<Rrflgi:/d:-i)f=«). ^m<r>fi^mitti^Ui& 
3X nbA<H^.*t«l^A^y•r•^^<. iaia<7)s«mr-i^^ 
i=«#©^f>y»yA<-c#«fc». Ba-c«>H«s*©» 

[HS<Ofli!m>'cfl$iB^] 

[HI] *«SMa)-llte}K98«)Jt/^;^**-r¥S«5CH 

[H2] H 1 l=*-r3fe/<X(D3l6*»itta5<Dffi:*;¥aSIB 

1i5CHr-fc-5o 

[H3] HI ic^-rJtAxoatm^ittSBOffi:*:^!®^^ 
H-e^E)^. 

[H4] A*J(i-^3tA<z|tt:^iailz(4S-r+itC< AltLfc 
«^lctelt-5. 3t^»ift»©«(a3t^m^tAlt<t^it 
©XtK-v h(4atfl)li«*55-f«5CHT?fc*o 

[H5] Alt(t^itA<ztt:&ia)^^'±XffliJlcfiB-r*i.« 
t,o-CA*tLfcJi^(-*Jlti.. 3tm«-«BS§P<Dm(a3fe^S 
^i:A««-^Jta):^?K-v Kiafi<b©§i«^*-r^iCH-C 

[H6] AI*<i#}feA<2$i:^ita3^7Xfflii(z{4a-r*t*t 
oTAitLfcJg^icteit-s. jtm^ttapomia*^^^ 

[H7] AStm^3tA<Ya6:^|pilcfi:B-r4x/j:<AStLfc 

©xtK'v Kaai:oH««35-r«aH-ca&«. 

[H8] AI*fi^3tA<Y$6:^iai::f^xffl!ii=(aa-r*i*t, 

iASte^itoxTK-v httatroisffi^^raaBi?* 

•So 

[H9] ASt<i-^jtA<Yffi:^[Siv-<:»-xffiaiz(aa-r*ts 
t^-cA#jLfcJg^i=j3it-5. it^^iftajromiajt^^ 
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[0121 2 KOe-v ht§$^oAStm^3tA<Y$4 

[@i 3] ;t:i6B^a>«#«aas^aa>-llt&)^Sg$^-r^ 

[01 4] HI lc*-r3t/<X<D3tm«-ilSSPi:l*S'S-53t 
[01 5] 01 4lc*-r*<ait^^^*<}KfiE$+l, 3 7 



1 b i/t^7\iy h 
1c, Id, 23 
1 0, 2 0, 3 0 
11,21 ^afll^il 

1 2_1 , 1 2_2, 1 2_3, 1 2_4, 3 3 

13_1, 1 3_2, 1 3_3, 1 3_4 {i^Jfeffilf 

as 

1 4 jtm^dsas 

1 5, 2 4 miasfe^sT- 

1 6_1 A, 1 6_1 B, 16_2A, 1 6_2 B, 1 
6_3A, 16_3B, 1 6_4A, 1 6_4 B 

1 7_1 a, 1 7_1 B, 17_2a, 1 7_2 B, 1 
7_3a, 1 7_3B, 17_4a, 17_4B SJt 

3 1 =i7m 

3 2 ^y^-vKH 
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BBE!2IEiS^D 
DB^ilDBBB 
□BBBDBk^ 
BEJDBBDII 
BEIODBBII 
DHBDDBH 
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